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1
DEVICE FOR GENERATING AN
ALTERNATING VOLTAGE DIFFERENCE
BETWEEN THE REFERENCE POTENTIALS
OF ELECTRONIC SYSTEMS

TECHNICAL FIELD

The present invention relates to an oscillator device with a
separate buffer, making it possible to generate an alternating
voltage difference between the reference potentials of elec-
tronic systems.

The field of the invention is more particularly, but non-
limitatively, that of electronic testing and measurement
devices.

STATE OF THE PRIOR ART

In general, electronic systems are referenced with respect
to a ground potential, which can for example be a voltage
reference with respect to which the power supply voltages are
fixed. This ground may or may not be connected to the earth.

In certain cases, it is necessary that electronic parts or
sub-systems are referenced to potentials different from the
ground potential of the overall system and floating or variable
with respect to the latter. This situation is encountered for
example in measurement systems, in order to be free of elec-
trical interference related to noise sources.

Sometimes, the floating part is not totally separated from
the rest of the system by galvanic isolation but it is floating or
variable only within a range of frequencies, or around a work-
ing frequency.

In certain systems in particular, an oscillator is inserted
between the reference potential of the floating part and the
ground potential. It imposes an alternating voltage difference
between these two reference potentials, thus causing the
floating potential to “float” with respect to the ground poten-
tial (or vice-versa).

This situation is encountered for example in the document
FR 2 756 048 by Roziere, which discloses a capacitive mea-
suring system. The detection circuit comprises a part that
floats in a range of frequencies and the reference potential of
which oscillates with respect to the ground of the overall
system at an oscillation frequency.

This type of circuit presents the problem of interfacing
between the parts referenced to different reference potentials,
including in particular:

the generation of the alternating voltage difference

between the reference potentials,

the power supply of the floating part,

the transfer of the test and measurement signals, digital or

analogue, between the parts having different reference
potentials.

As explained previously, the alternating voltage difference
between the reference potentials can be generated by means
of an oscillator connected to the two reference potentials, in
such a way as to impose a potential difference between them.
In theory, this oscillator can be referenced in a substantially
equivalent manner to the ground potential or to the floating
potential.

However, it is often preferable for the oscillator to be
referenced to the floating potential, because it is also used as
an internal oscillator for the floating part. This situation is
encountered in particular in FR 2 756 048.

The problem which then arises is that this oscillator must
be capable of delivering sufficient current (or power), and
therefore must be supplied by an electrical supply source of
sufficient power referenced to the floating potential.
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It is known to supply the floating part with supply sources
referenced to the ground potential, which are more easily
available, by transmitting the supply voltages between the
parts referenced to the ground and the floating parts using
inductance coils or chokes placed in series on the lines, so as
to present a high impedance at the oscillation frequency of the
floating reference potential, or by other means such as
DC/DC converters.

Similar principles can moreover also be used for transmit-
ting digital or analogue signals.

In numerous present-day applications, electronic functions
must be produced in the form of integrated electronic circuits
having minimal overall dimensions and minimal electrical
consumption. This is particularly true for capacitive measur-
ing systems which are increasingly used for producing touch-
sensitive interfaces of portable systems (telephones, comput-
ers, etc.).

In this context, the known means for transmitting the power
supplies (and the signals) between the floating and non-float-
ing parts have objectionable drawbacks, such as large overall
dimensions and high consumption.

These drawbacks are particularly important with regard to
the electrical power supply of the floating parts or parts hav-
ing variable reference potentials. In fact, the inductances
(chokes) and other DC/DC converters are particularly penal-
izing for the production of integrated circuits.

Itis therefore important to limit the electrical consumption
of the floating part as much as possible in order to be able to
have recourse to power supply arrangements that are less
penalizing in terms of integration. However, an oscillator
such as produced in the devices of the prior art has particularly
high energy consumption and is therefore penalizing from
this point of view.

A purpose of the present invention is to propose a device
and a method for generating an alternating voltage difference
between electrical reference potentials, which makes it pos-
sible to minimize the electrical consumption of a part having
a variable reference potential.

Another purpose of the present invention is to propose a
device and a method for generating an alternating voltage
difference between electrical reference potentials, allowing
the use of arrangements for supplying a part having a variable
reference potential and which are not very penalizing in terms
of integration of components.

DESCRIPTION OF THE INVENTION

This objective is achieved with a device for generating an
alternating voltage difference between a first and a second
reference potential, comprising an oscillator electrically ref-
erenced to the first reference potential,

characterized in that it comprises moreover a voltage fol-
lower/amplifier device electrically referenced to the second
reference potential and having an input connected to the
oscillator and an output connected to the first reference poten-
tial in such a way as to be able to impose an alternating voltage
difference, which depends on the signal generated by the
oscillator, between said first and second reference potentials.

The term “connected” must of course be interpreted in the
sense that components connected together can be connected
directly, though a direct electrical link, or connected via addi-
tional electrical or electronic components.

The voltage follower/amplifier device can comprise an
operational amplifier, configured as a voltage follower or
having any gain whatsoever.

Depending on the embodiments, the device according to
the invention can moreover comprise:
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a voltage divider inserted between the oscillator and the
input of the voltage follower/amplifier device;

at least one resistor inserted between the oscillator and the
input of the voltage follower/amplifier device, and at
least one resistor inserted between the input of the volt-
age follower/amplifier device and the second reference
potential.

The device according to the invention can comprise more-
over power supply transfer means able to generate, at a power
supply output, an electrical power supply referenced to the
first reference potential, from a primary power supply source
referenced to the second reference potential.

It can comprise moreover an electric circuit connecting the
terminals of the primary power supply source through the
output of the voltage follower/amplifier device.

This configuration is possible because the voltage fol-
lower/amplifier device controlled by the oscillator behaves
substantially as a perfect voltage generator, also called a
Thevenin generator. It makes it possible to impose an alter-
nating voltage difference between the first and second refer-
ence potentials, which makes it possible to keep them variable
or floating with respect to each other, whilst presenting a very
low impedance to the supply current. This result could not be
obtained without the presence of the voltage follower/ampli-
fier device controlled by the oscillator.

According to an embodiment, the device according to the
invention can comprise moreover power supply transfer
means arranged as a voltage raising chopper device, compris-
ing:

an inductance connected to a primary substantially DC
power supply source,

a switch connected, respectively, to the inductance and to
the second reference potential, so as to be able to open
and close the circuit in a cyclic manner (periodic or
non-periodic),

a diode connected, respectively, to the inductance and to a
power supply output, and

filtering means, comprising at least one filtering capacitor
connected to the power supply output and to the first
reference potential, respectively.

According to another embodiment, the device according to
the invention can comprise moreover power supply transfer
means arranged as a voltage-raising rectifier, comprising:

a load capacitor connected to a bipolar alternating primary

power supply source,

a first diode connected, respectively, to the first reference
potential and to the load capacitor,

a second diode connected, respectively, to the load capaci-
tor and to the power supply output, and

filtering means comprising at least one filtering capacitor
connected to the power supply output and to the first
reference potential, respectively.

The device according to the invention can be produced

using integrated electronics technologies.

According to another aspect, there is proposed an elec-
tronic capacitive measuring system comprising a first sub-
system electrically referenced to a guard potential, a second
sub-system electrically referenced to a ground potential, and
an oscillator referenced to said guard potential,

said system comprising moreover a device according to the
invention for imposing between said ground and guard poten-
tials an alternating voltage difference which depends on the
signal generated by the oscillator.

The electronic capacitive measuring system according to
the invention can comprise moreover a charge amplifier ref-
erenced to the guard potential and supplied by power supply
transfer means according to the invention.
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According to yet another aspect, there is proposed a
method for generating an alternating voltage difference
between a first and a second reference potential, comprising a
step of generation of a signal by means of an oscillator elec-
trically referenced to the first reference potential,

said method comprising moreover a step of amplification
of said signal, by means of a voltage follower/amplifier
device electrically referenced to the second reference poten-
tial and having an input connected to the oscillator and an
output connected to the first reference potential, in such a way
as to impose between said first and second reference poten-
tials an alternating voltage difference depending on said sig-
nal generated by the oscillator.

DESCRIPTION OF THE FIGURES AND
EMBODIMENTS

Other advantages and characteristics of the invention will
become apparent on examination of the detailed description
of an embodiment which is in no way limitative, and the
attached diagrams, in which:

FIG. 1 shows an embodiment, representative of the prior
art, of a device for generating an alternating voltage difter-
ence between reference potentials of electronic systems,

FIG. 2 shows an embodiment of a device according to the
invention for generating an alternating voltage difference
between reference potentials of electronic systems,

FIG. 3 shows a second embodiment of a device according
to the invention for generating an alternating voltage differ-
ence between reference potentials of electronic systems,

FIG. 4 shows an embodiment of an electronic capacitive
measuring system using a device according to the invention
for generating an alternating voltage difference between the
reference potentials of different electronic sub-systems,

FIG. 5 shows an embodiment of a device according to the
invention comprising power supply transfer means,

FIG. 6 shows a first embodiment of power supply transfer
means,

FIG. 7 shows a second embodiment of power supply trans-
fer means.

With reference to FIG. 1, the context of the invention is that
of applications or of electronic systems necessitating the
interconnection of electronic systems D1, D2 of which the
reference potentials 4, 5 are separated by a periodic alternat-
ing potential difference Vo. This potential difference Vo can
be of any waveform, for example sinusoidal, square or trian-
gular.

This situation occurs for example, in electronic measuring
systems. According to a frequent but non-limitative configu-
ration, the electronic system comprises:

a system D2, electrically referenced to the ground or to the
earth 5, which comprises the electrical power supply
means of the assembly or which is connected to an
electrical power supply system;

another electronic system D1 electrically referenced to a
variable reference potential 4, which comprises for
example high sensitivity and/or low noise electronic
measuring or detection means.

According to a configuration representative of the prior art
shown in FIG. 1, the periodic alternating potential difference
Vo is generated by an excitation alternating voltage source 9
which connects (directly or indirectly) the ground 5 and the
floating or variable reference 4, in such a way as to make the
variable reference voltage 4 oscillate with respect to the
ground 5.

The electronic systems D1 and D2 are connected by elec-
trical links 2 which allow the passage for example of digital or
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analogue signals. These electrical links 2 are provided with
decoupling means 6 in order to ensure isolation between the
reference potentials 4 and 5, at least within a frequency range.
These decoupling means 6 can comprise for example induc-
tances inserted in series on the lines or differential operational
amplifiers. They can also comprise capacitors, which consti-
tute an advantageous solution in a context of production of
circuits in the form of integrated circuits, or differential
operational amplifiers.

The electronic system D1 having the variable reference
potential 4 can be supplied by transferring electrical power
supplies from the system having the ground potential D2, for
example through electrical links 2 provided with decoupling
means 6. In this case, these decoupling means 6 must be able
to allow power to pass at low frequency, which involves the
use of components such as inductances or transformers,
which are penalizing in terms of integration in integrated
circuits.

Itis also known to use DC/DC converters, but these are also
penalizing in terms of space requirement in integrated cir-
cuits.

The supplying of the electronic system D1 having the
variable reference potential 4 therefore presents particular
constraints for production in integrated circuit or ASIC (Ap-
plication Specific Integrated Circuit) form.

In order to limit these constraints, it is necessary to mini-
mize the electrical power consumed by the electronic system
D1 having the variable reference potential 4, which allows the
use of power supply systems using components that are more
easily integrated.

From this point of view, the excitation source 9 often con-
sumes significant power, because it must be capable of sup-
plying a current adapted to its load impedance, represented in
particular by the decoupling means 6 in parallel.

For the purpose of generating the variable potential 4, this
excitation source 9 can be referenced equally well to this
variable reference potential 4 or to the ground potential 5. It is
then supplied, respectively, by a power supply referenced to
the variable reference potential 4 or to the ground potential 5.

However, it is often preferable to use an excitation source 9
referenced to the variable reference potential 4. This is par-
ticularly the case when this excitation source 9 is also used as
an oscillator for the floating part (for a synchronous detection,
or as an excitation signal for example). This configuration is
found for example in the configurations described in FR 2 756
048.

With reference to FIG. 2, a purpose of the invention is
precisely to propose a device for generating the alternating
voltage difference Vo between the reference potentials 4, 5
from an oscillator 3 referenced to the variable potential 4,
whilst minimizing the electrical consumption of this floating
part.

The device according to the invention comprises an oscil-
lator 3 referenced to the variable potential 4. This oscillator
generates an alternating signal which can be used as an exci-
tation signal or as a clock signal in the electronic system D1.
This signal can be of any waveform (for example sinusoidal,
square or triangular) depending on the applications.

The device according to the invention also comprises a
buffer 1 referenced to the ground potential 5. This buffer 1
comprises an amplifier or a voltage follower (with specified
gain) produced on the basis of transistors arranged in the form
of an operational amplifier or amplifiers. The output of the
oscillator 3 is connected to the input of the buffer 1. The
output of the buffer 1 is connected to the variable reference
potential 4.
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The buffer 1 provides at its output an excitation signal Vo.
As its internal electrical reference (or that of its power supply)
is the ground potential 5, it behaves as a voltage source
supplying a signal Vo or in other words it generates an alter-
nating voltage difference Vo between the ground 5 and the
variable reference potential 4.

By proceeding in this manner, the advantages of an oscil-
lator 3 referenced to the variable potential 4 are obtained but
of'which the electrical consumption is minimized. In fact, the
essential part of the power necessary for exciting the variable
reference potential 4 is provided by the buffer 1 which is
referenced to the ground potential 5.

FIG. 3 shows an example embodiment in which the buffer
1 is produced in the form of an operational amplifier wired as
a voltage follower.

The output of the oscillator 3 is connected to the input of
the buffer 1 through a resistive divider bridge comprising a
resistor 7 inserted between the output of the oscillator 3 and
the input of the buffer 1, and a resistor 8 inserted between the
input of the buffer 1 and the ground potential 5.

Assuming that the resistor 7 has a value R, that the resistor
8 has a value GxR and that the oscillator 3 provides a voltage
Ve, taking account of the fact that the voltage at the input of
the buffer 1 is substantially equal to the voltage at its output Vo
(since this is a voltage follower), then:

Vo=G/1+G)(Vo+Ve),
and therefore

Vo=GxVe.

A gain G has thus been introduced in the loop which makes
it possible to use an oscillator 3 supplying a voltage Ve very
much lower than the voltage difference Vo necessary between
the reference potentials 4, 5. In particular, this makes it pos-
sible to further minimize the consumption of the oscillator 3.

Devices according to the invention can be advantageously
used in a large variety of electronic systems which necessitate
grounds 4, 5 at different potentials but not necessarily iso-
lated.

The device according to the invention is particularly well
suited for producing the excitation of the floating part of a
floating bridge capacitive measuring system such as
described for example in the document FR 2 756 048 by
Roziére. In fact, in this application, the detection circuit com-
prises a floating part of which the reference potential, called
the guard potential, oscillates with respect to the ground of the
overall system, or to the earth. The alternating potential dif-
ference between the guard potential and the ground is gener-
ated by an oscillator referenced to the guard potential.

FIG. 4 shows an example of configuration of a floating
bridge capacitive measuring system such as described in the
document FR 2 756 048, in capacitance measuring mode, to
which has been added an excitation device according to the
invention.

Such a capacitive measuring system makes it possible to
measure capacitance information between at least one mea-
suring electrode 10 and a target 11 at a potential connected to
the ground potential 5.

It comprises a floating part D1, referenced to a guard poten-
tial 4 oscillating with respect to the ground potential 5, and a
part D2 referenced to the ground potential 5.

An oscillator 3 referenced to the guard potential 4 and a
buffer 1 referenced to the ground potential 5 provides the
excitation of the guard potential 4 according to the invention.

A guard electrode 12 protects the measuring electrode 10.
As it is at the same potential as the latter, it prevents the



US 9,401,697 B2

7

appearance of parasitic capacitances. The measuring elec-
trode 10 is connected to a charge amplifier 13 which makes it
possible to measure the capacitance.
Depending on the applications, the floating part of the
electronics D1 can comprise other stages of processing of the
signal 14, in order for example to provide a signal represen-
tative of a distance between the measuring electrode 10 and
the target 11. The system can moreover comprise several
electrodes 10 of all geometries. It can also comprise a scanner
inserted between the electrodes 10 and the charge amplifier
13 and making it possible to measure the capacitance of these
electrodes 10 sequentially.
The parts D1 and D2 are connected by electrical links 2
which make it possible to convey digital or analogue signals.
These electrical links 2 are provided with decoupling means
6 (for example capacitors, which can be integrated easily) in
order to provide isolation between the ground and guard
potentials, at least within a frequency range.
A floating bridge capacitive measuring system such as
described in FIG. 4 in particular makes it possible to produce
touch-sensitive or contactless interfaces for devices such as
mobile telephones (smartphones), tablets or computers. The
electrodes 10 can be transparent electrodes, for example
made of ITO (tin-doped indium oxide), deposited on a display
screen or a touch pad. They are then used for detecting the
approach and/or the contact of a control object 11 such as a
finger.
In this case, the integration of the electronics in the form of
integrated circuits or ASICs of minimum overall dimensions
is fundamental and the invention assumes all of its impor-
tance.
With reference to FIG. 5, a purpose of the invention is also
to propose systems for generating power supply sources VI
referenced to the variable reference potential 4 which are
favourable in terms of integration in integrated circuits, pre-
cisely by making use of at least one of the advantages pro-
vided by the invention, namely:
a minimizing of the consumption of the oscillator 3 refer-
enced to the variable potential 4,

the possibility of using the output of the buffer 1, which
behaves like a low-impedance voltage source, as a return
path between the variable reference potential 4 and the
ground potential 5 for a primary power supply source 20
referenced to the ground potential 5.

The power supply sources according to the invention there-
fore comprise, in general terms:

a primary power supply source 20, referenced to the

ground potential 5, and

power supply transfer means 21, which are connected at

their input to the primary power supply source 20 and the
output 22 of which is a power supply source VT refer-
enced to the variable reference potential 4.

If necessary, the return path to the source 20 (or the ground
potential 5 to which it is connected) is carried out through the
output of the buffer 1.

The buffer 1, controlled by the oscillator 3, in fact makes it
possible to produce a return from the power supply circuit
through a link between the variable reference potential 4 and
the ground potential 5, without short-circuiting these refer-
ence potentials at the frequencies of the excitation signal of
the oscillator 3. This effect is obtained as explained previ-
ously thanks to the Thevenin generator operation of the buffer
1 controlled by the oscillator 3, which imposes the excitation
signal between the variable 4 and ground 5 reference poten-
tials, whilst having a low impedance.
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The power supply source Vfaccording to the invention can
in particular be used for supplying the oscillator 3 and, in the
capacitive measuring system shown in FIG. 3, for example
the charge amplifier 13.
FIGS. 6 and 7 show non-limitative examples of power
supply sources VT according to the invention.
FIG. 6 shows an example embodiment of a power supply
source according to the invention, according to a voltage
raising chopper principle.
It comprises an inductance 40 connected to a substantially
DC primary power supply source 20. An electronic switch 41
actuated by a periodic signal periodically opens and closes
the circuit of the inductance 40 and of the primary source 20,
which has the effect of causing voltage variations at the ter-
minals of the inductance 40 as a function of the variation of
the current passing through it. A diode 42 eliminates the
negative alternations.
According to a principle applicable to all the types of
power supply sources according to the invention, the source
comprises moreover a smoothing filter comprising a capaci-
tor 43 connected at its output, between the variable reference
potential 4 and the supply output 22 of the voltage Vf. The
smoothing function can also be carried out by equivalent
elements such as parasitic capacitances and/or input imped-
ances of components, and to the extent necessary for the
requirements of the use of the power supply voltage V1.
FIG. 7 shows another example embodiment of a power
supply source according to the invention, according to a
Schenkel voltage raising rectifier principle. This power sup-
ply source comprises:
a load capacitor 50 connected to a bipolar alternating pri-
mary power supply source 20,

a first diode 51 connected, respectively, to the first refer-
ence potential 4 and to the load capacitor 50,

a second diode 52 connected, respectively, to the load
capacitor 50 and to the power supply output 22,

filtering means comprising at least one filtering capacitor
53 connected to the power supply output 22 and to the
first reference potential 4, respectively.

According to variants of the invention,

the signal of the oscillator 3 can be sinusoidal, square or of

any other waveform;
the oscillator 3 can be a symmetrical bipolar oscillator
delivering a signal comprised between a positive value
and a negative value, or it can be single-pole asymmetri-
cal, delivering a signal comprised between a maximum
or minimum value and the reference potential 5;

the oscillator 3 can be of analogue or digital type, for
example of the DDS (Direct Digital Synthesis) type;

the buffer 1 can comprise any type of electronic assembly
making it possible to produce an amplifier or a voltage
follower, with unit gain, amplification or attenuation;

any means of power supply transfer 21 making it possible
to generate one or more power supply voltages VT ref-
erenced to the variable potential 4 can be used in the
context of the invention. They can comprise, non-limi-
tatively, charge transfer systems, charge pump systems,
voltage multiplier or attenuator systems, produced by
association of capacitors and diodes or by any other
means;

The invention can also be used in very varied applications,
among which the following can be mentioned in particular:

all types of floating bridge capacitive electronics, with all

types of signal processing such as filters, synchronous
analogue or digital demodulations, analogue/digital
converters (ADC), control devices for producing
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bridges for measuring capacitance C or inverse capaci-
tance 1/C, control of switches for sequentially scanning
several electrodes, etc.;

all capacitive measuring systems or systems based on

another physical principle comprising a part having a
variable reference potential;

applications where it is necessary to limit parasitic alter-

nating currents between systems and to provide electro-
magnetic protection (EMC);

all applications necessitating the interconnection of elec-

tronic systems of which all or some of the reference
voltages are floating with alternating potential differ-
ences;
all electronic systems comprising parts referenced to dif-
ferent potentials, one energized with respect to the other
by an oscillator, it being possible for these reference
potentials to all be floating or variable with respect to a
ground or an earth, and the oscillator being able to be
referenced to a potential connected to a ground or an
earth or floating with respect to a ground or an earth.
Of course, the invention is not limited to the examples
which have just been described and numerous adjustments
can be made to these examples without exceeding the scope
of the invention.
The invention claimed is:
1. Device for generating an alternating voltage difference
(Vo) between a first and a second reference potential (4, 5),
comprising an oscillator (3) electrically referenced to the first
reference potential (4), characterized in that it comprises
moreover a voltage follower/amplifier device (1) electrically
referenced to the second reference potential (5) and having an
input connected to the oscillator (3) and an output connected
to the first reference potential (4) in such a way as to be able
to impose an alternating voltage difference (Vo), which
depends on the signal generated by the oscillator (3), between
said first and second reference potentials (4, 5).
2. Device according to claim 1, characterized in that the
voltage follower/amplifier device (1) comprises an opera-
tional amplifier.
3. Device according to claim 1, characterized in that it
comprises moreover a voltage divider inserted between the
oscillator (3) and the input of the voltage follower/amplifier
device (1).
4. Device according to claim 3, characterized in that it
comprises moreover at least one resistor (7) inserted between
the oscillator (3) and the input of the voltage follower/ampli-
fier device (1), and at least one resistor (8) inserted between
the input of the voltage follower/amplifier device (1) and the
second reference potential (5).
5. Device according to claim 1, characterized in that it
comprises moreover power supply transfer means (21) ableto
generate, at a power supply output (22), an electrical power
supply (V1) referenced to the first reference potential (4),
from a primary power supply source (20) referenced to the
second reference potential (5).
6. Device according to claim 5, characterized in that it
comprises moreover an electric circuit connecting the termi-
nals of the primary power supply source (20) through the
output of the voltage follower/amplifier device (1).
7. Device according to claim 5, characterized in that it
comprises moreover power supply transfer means (21)
arranged as a voltage raising chopper device, comprising:
an inductance (40) connected to a primary substantially
DC power supply source (20),

a switch (41) connected, respectively, to the inductance
(40) and to the second reference potential (5), so as to be
able to open and close the circuit in a cyclic manner,
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adiode (21) connected, respectively, to the inductance (40)
and to a power supply output (22), and

filtering means (43), comprising at least one filtering
capacitor (43) connected to the power supply output (22)
and to the first reference potential (4), respectively.

8. Device according to claim 5, characterized in that it
comprises moreover power supply transfer means (21)
arranged as a voltage-raising rectifier, comprising:

a load capacitor (50) connected to a bipolar alternating

primary power supply source (20),

a first diode (51) connected, respectively, to the first refer-
ence potential (4) and to the load capacitor (50),

a second diode (52) connected, respectively, to the load
capacitor (50) and to the power supply output (22), and

filtering means comprising at least one filtering capacitor
(53) connected to the power supply output (22) and to
the first reference potential (4), respectively.

9. Device according to claim 1, characterized in that it is

produced according to integrated electronics technologies.

10. Electronic capacitive measuring system comprising a
first sub-system (D1) electrically referenced to a guard poten-
tial (4), a second sub-system (D2) electrically referenced to a
ground potential (5), and an oscillator (3) referenced to said
guard potential (4), characterized in that it comprises more-
over a device according to claim 1 for imposing between said
ground (5) and guard (4) potentials an alternating voltage
difference (Vo) which depends on the signal generated by the
oscillator (3).

11. Electronic capacitive measuring system according to
claim 10, characterized in that it comprises moreover a charge
amplifier (13) referenced to the guard potential (4) and sup-
plied by power supply transfer means (21) able to generate, at
a power supply output (22), an electrical power supply (V1)
referenced to the first reference potential (4), from a primary
power supply source (20) referenced to the second reference
potential (5).

12. Method for generating an alternating voltage difference
(Vo) between a first and a second reference potential (4, 5),
comprising a step of generation of a signal by means of an
oscillator (3) electrically referenced to the first reference
potential (4),

characterized in that it comprises moreover a step of ampli-
fication of said signal, by means of a voltage follower/
amplifier device (1) electrically referenced to the second
reference potential (5) and having an input connected to
the oscillator (3) and an output connected to the first
reference potential (4), in such a way as to impose
between said first and second reference potentials (4, 5)
an alternating voltage difference (Vo) depending on said
signal generated by the oscillator (3).

13. Device according to claim 2, characterized in that it
comprises moreover a voltage divider inserted between the
oscillator (3) and the input of the voltage follower/amplifier
device (1).

14. Device according to claim 6, characterized in that it
comprises moreover power supply transfer means (21)
arranged as a voltage raising chopper device, comprising:

an inductance (40) connected to a primary substantially
DC power supply source (20),

a switch (41) connected, respectively, to the inductance
(40) and to the second reference potential (5), so as to be
able to open and close the circuit in a cyclic manner,

adiode (21) connected, respectively, to the inductance (40)
and to a power supply output (22), and

filtering means (43), comprising at least one filtering
capacitor (43) connected to the power supply output (22)
and to the first reference potential (4), respectively.
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15. Device according to claim 6, characterized in that it
comprises moreover power supply transfer means (21)
arranged as a voltage-raising rectifier, comprising:

a load capacitor (50) connected to a bipolar alternating

primary power supply source (20), 5

a first diode (51) connected, respectively, to the first refer-

ence potential (4) and to the load capacitor (50),

a second diode (52) connected, respectively, to the load

capacitor (50) and to the power supply output (22), and

filtering means comprising at least one filtering capacitor 10

(53) connected to the power supply output (22) and to
the first reference potential (4), respectively.
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